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The relative ecological importance of a number of habitat 
factors was established by using sampling equitability of 
habitat variables and mutual information between variables 
and species distribution, as calculated by the ecological 
profiles technique. Important factors that were 
distinguished include magnesium, calcium and sodium 
content of the soil, as well as textural properties such as 
the coarse sand and clay content. Properties of the 8 soil 
horizon were often more important than those of the A 
horizon. 
S. Afr. J. Bot. 1985,51: 194-196 
Die relatiewe ekologiese belangrikheid van 'n aantal 
habitatfaktore is vasgestel deur van onpartydige monster-
neming asook van die gemeenskaplike inligting tussen die 
verspreiding van habitatveranderlikes en spesies, soos 
bereken deur die ekologiese profiele-tegniek, gebruik te 
maak. 8elangrike faktore wat onderskei is, sluit die 
magnesium-, kalsium- en natriuminhoud van die grond, 
asook teksturele kenmerke soos growwe sand en klei-
inhoud in. Kenmerke van die 8-horison is dikwels meer 
belangrik as die van die A-horison. 
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Introduction 
The importance of soil as a principal ecological factor 
determining the distribution of plant communities, within a 
relatively homogeneous zone in the Transvaal Lowveld, has 
been affirmed by inter alia, Van der Schijff (1957), Gertenbach 
(1978) and Coetzee (1983). It has often been shown that the 
distribution of plant species, and especially plant communities, 
is the result of all the present environmental factors, rather 
than of a single or few individual factors (Roberts 1971; Scott, 
D. 1974; Scott, J.T. 1974; Bredenkamp 1977; Bredenkamp 
et at. 1983). Many environmental factors which can be 
measured or determined are not necessarily the most important 
factors that regulate or influence the distribution of species 
(Theron 1973). However, quantitative habitat data of indivi-
dual factors are often used for statistical analysis as well as 
for ecological interpretation of vegetation classifications. A 
knowledge of the possible influence of some individual factors 
proved to be valuable in interpreting the distribution of plant 
communities and plant species in the eastern Orange Free State 
(Bosch 1974), the western Transvaal (Morris & Guillerm 1974) 
and the Transvaal Lowveld (Bredenkamp et at. 1983). In spite 
of recommendations by Morris (1973) and Bredenkamp (1982) 
that habitat surveys should receive more attention in vegetation 
ecology studies, little is known about the influence of indivi-
dual soil variables on the distribution of plant species in 
southern Africa. 
As part of a study on the plant ecology of the Manyeleti 
Game Reserve, an attempt was made to determine the relative 
importance of a number of environmental factors which may 
influence the distribution of the species. The results are given 
in this article. The study area which covers approximately 
22 700 ha is situated in the Arid Lowveld Veld Type (Acocks 
1975) between 24°29' and 24°42'S and 31°23' and 31 °36'E. 
The climate, geology, topography and soils of the area are 
described by Bredenkamp (1982) and Bredenkamp et at. 
(1983). 
Methods 
Morris & Guillerm (1974) demonstrated that active variables, 
that is variables that play an important role in the distribution 
of species, can be determined from the mutual information 
on species and variables, and the entropy of the variables. 
These calculations are done using the Ecological Profiles 
Technique (Guillerm 1971). This technique processes qualita-
tive floristic data and quantitative habitat data. Floristic and 
habitat data were obtained from 245 stratified random sample 
plots. Quantitative data for 26 soil variables were obtained 
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Table 1 Entropy, sampling equitability, mean mutual information and related values for 26 
habitat variables 
Mean 
Observed Maximum Sampling mutual Ranked 
Habitat entropy entropy equitability Ranked information Ranked liM + liM+ 
variable (I) (M) (liM) liM (mml) mml mml mml 
I Topographic unit 2,644 3,170 0,834 25 0,153 0,987 20 
2 Soil depth 2,475 2,585 0,957 II 0,076 14 I ,033 II 
3 Consistence A* 1,787 2,000 0,894 19 0,047 24 0,941 23 
4 Consistence B* 2,232 2,322 0,961 10 0,068 16 1,029 13 
5 Gravel A 2,172 2,322 0,935 16 0,066 18 1,001 16 
6 Gravel B 2,906 3,000 0,969 7 0,107 5 1,076 5 
7 Coarse sand A 2,891 3,000 0,964 9 0,107 5 1,071 6 
8 Coarse sand B 3,059 3,170 0,965 8 0,103 8 1,068 7 
9 Medium sand A 2,061 2,322 0,887 21 0,066 18 0,953 22 
10 Medium sand B 2,146 2,322 0,924 17 0,066 18 0,990 18 
11 Fine sand A 1,911 2,000 0,956 12 0,045 25 1,001 16 
12 Fine sand B 1,700 2,000 0,850 24 0,039 26 0,889 19 
13 Total sand A 2,062 2,322 0,888 20 0,081 13 0,969 21 
14 Total sand B 2,295 2,322 0,988 I 0,067 17 1,055 8 
15 Clay A 2,428 2,585 0,939 15 0,093 10 1,032 12 
16 Clay B 2,673 2,807 0,952 13 0,083 1 I 1,035 10 
17 Potassium A 2,272 2,322 0,978 6 0,058 21 1,036 9 
18 Potassium B 1,753 2,322 0,755 26 0,051 23 0,806 26 
19 Sodium A 2,459 2,585 0,951 14 0,075 15 1,026 15 
20 Sodium B 3,126 3,170 0,986 2 0,098 9 1,084 4 
21 Magnesium A 2,752 2,807 0,980 4 0,109 4 1,089 3 
22 Magnesium B 3,265 3,322 0,983 3 0,128 2 1,111 
23 Calcium A 2,769 3,000 0,923 18 0,106 7 1,029 13 
24 Calcium B 3,104 3,170 0,979 5 0,119 3 1,098 2 
25 pH A 1,713 2,000 0,857 22 0,058 21 0,915 25 
26 pH B 1,987 2,322 0,856 23 0,083 II 0,939 24 
Total 24,111 2,153 26,264 
Average 0,927 0,083 1,010 
*A and 8 refer to the A and B soil horizons 
from habitat surveys and analysis of soil samples from the 
245 sample plots (cf Bredenkamp et al. 1983). The variables 
are listed in Table 1. 
According to Morris & Guillerm (1974), the most conve-
nient way to find active variables is to calculate mean mutual 
information and plot these values against the entropies of the 
variables. However, the entropy value of a variable is depen-
dent on the number of variable classes and this number may 
vary considerably. Therefore sampling equitability, which is 
expressed as the relationship between the observed entropy 
of a variable and the maximum entropy for the particular 
number of classes, is considered to be a more reliable criterion 
to use for the determination of active variables. Maximum 
entropy values were obtained from tables provided by Morris 
(1978). The plotting of mean mutual information values 
against sampling equitability values gives a two-dimensional 
ordering of variables, which allows easy interpretation of the 
relative importance of the individual variables. 
obtained are relatively high. In 16 variables the sampling 
equitability value exceeds the average sampling equitability 
value (0,927). These 16 variables are plotted to the right of 
line B- B in the graph and are considered to be well sampled. 
Results and Discussion 
Results are summarized in Table 1. The relationship between 
mean mutual information and sampling equitability is demon-
strated in the graph (Figure 1). The relative importance of 
all variables is indicated by their positions in the graph. The 
higher the value of sampling equitability the better the 
sampling of total variation within the sample area. The results 
indicate that all variables are equitably sampled, as all values 
Similarly, the higher the mean mutual information value, 
the higher the activity of the variable within the sampling area. 
The mean mutual information value of 11 variables exceeds 
the average value of 0,083 . These variables are plotted above 
line A- A in the graph. 
The most important factors which greatly influence the 
distribution of the species within the sampling area, are those 
which have both higher sampling equitability values and higher 
mean mutual information values than the respective average 
values. These variables are plotted in the top right quarter 
of the graph and include the following: 
(a) No. 22 - magnesium content in the B-horizon 
(b) No. 24 - calcium content in the B-horizon 
(c) No. 21 - magnesium content in the A-horizon 
(d) No. 20 - sodium content in the B-horizon 
(e) No. 6 - gravel content in the B-horizon 
(f) No. 7 - coarse sand content in the A-horizon 
(g) No. 8 - coarse sand content in the B-horizon 
(h) No. 15 - clay content in the A-horizon 
(i) No. 16 - clay content in the B-horizon. 
These nine habitat variables are thought to play a major role 
in regulating the distribution of the species within the study 
area and similar areas in the Arid Lowveld Veld Type (Acocks 
196 
I- 26 
0,150 
>-
·~ 
u 
E 0 
5 0,100 ~ z 0 
"' 
.!" 
"' 
,. 0,083 
"' 
0: 
5' c ·;;; ;;; -~ -' 
"' ::> t-
::> ,. 
0.050 
z 
"' w ,.
0,750 
habita t variables I see T able I ) 
B 
1 • 15 
' 
' A -- ._2~ --- --- --_ I_ - - _ • .!§ - --- ---- -- -- -A 
OIJ : 
0 .800 0,850 
' 
' "1 10 o 5 
' 
' 
' 
' 
B 
sampling improving 
0,900 0,950 
0.927 
SAMPLING EOUIT ABILITY 
1,000 
average 
mm! 
Figure 1 The relationship between mean mutual information and 
sampling equitability for the 26 habitat variables . 
1975). A second criterion, which allows a definite ranking of 
variables in order of decreasing importance, is given as the 
sum of sampling equitability and mean mutual information 
values (Table 1). The sequence of the first seven variables is 
identical to that given above. The clay content of the soil 
(variables 15 and 16) is, however, placed lower down in the 
sequence, while the total sand content of the B-horizon and 
potassium content in the A-horizon, both not plotted in the 
top right quarter, are placed in the eighth and ninth positions, 
respectively. 
Concluding remarks 
It is interesting to note that both chemical and physical 
properties of the soil are considered to be important habitat 
factors. 
Another point of interest is the prominence of the B-horizon 
in among the most important variables. The relatively sub-
ordinate position of soil pH is, however, surprising. 
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